When Goldblatt and coworkers (1) in 1934 first announced that a significant and sustained elevation in arterial blood pressure could be produced in dogs by constriction of the renal arteries they also reported a few experiments in which the level of the guanidine bases in the blood stream of these animals had been followed. Although their preliminary studies indicated that these substances were not involved in either the production or maintenance of this type of experimental hypertension, they suggested that the results were not conclusive and that the group as a whole deserved further study. It is the purpose of this report to record the results of several experiments which have been undertaken in this laboratory in an effort to determine what relationship, if any, these bases bear to this type of hypertension.
That there might be some relationship between the guanidine bases and hyperpiesia is not a particularly new concept. In 1924 Major and Stephenson (2) emphasized that many of these substances produced a marked and prolonged rise in blood pressure. Following Major's initial studies several efforts have been made to demonstrate an increased amount of the guanidine bases in the blood of hypertensive patients (3) as well as in eclampsia (4 Table I . Experiment II. A marked rise in blood pressure was produced in three normal animals by constriction of both renal arteries, and in one dog with a single kidney which had been transplanted to the femoral vessels by constriction of the femoral artery. In all three of these a persistent hypertension was produced. The values are given in Table II . (Table III) .
Experiment IV. In an attempt to gain a nearer approach to the significance of the guanidine bases four animals were studied in which one renal artery was ligated. In two of these the ligature was removed after a few days in an effort to promote absorption of necrotic renal tissue. Experiment V. As there seemed little doubt but that the values for the guanidine bases paralleled those obtained for the blood urea nitrogen and, when determined, the nonprotein nitrogen, it seemed of significance to con- hypertension appeared in the nephrectomized animals, while the rise was marked in those in which the femoral arteries were constricted. The question may be brought up whether or not these latter two animals merely died from renal insufficiency. Undoubtedly this played a part, but their death was associated with a marked degree of hypertension, a phenomenon not shown by animals dying in total renal insufficiency such as is demonstrated by nephrectomized dogs.
In the experiments in which an acute rise in blood pressure was produced by constriction of the renal artery, and following which the animals survived, Dog SA-37-75 showed an insignificant transient rise in blood pressure following the first constriction without any change in the blood urea nitrogen, the nonprotein nitrogen, or the guanidine bases. Following the further constriction of the arteries, there was a marked rise in blood pressure accompanied by but slight rise in nonprotein nitrogen, blood urea nitrogen, and guanidine bases. In Dog SA-37-81, however, there was a marked rise in blood pressure, moderate rise in nonprotein nitrogen, blood urea nitrogen, and guanidine bases. These two experiments are compatible, within the limits of experimental error, with a conclusion that any rise in guanidine bases is related merely to the degree of nitrogen retention. In Dog SA-37-73 a contradiction is found to this conception for here is an animal in which an elevated blood urea nitrogen is associated with an increased blood pressure while the guanidine bases are normal. In fact, as the blood pressure and blood urea nitrogen fall, there is even a slight rise in guanidine bases. This animal cannot be justly compared with the first two for the experimental situations differ somewhat; this animal possessed but one kidney and that transplanted. Although this theoretically should be of little significance, still it vitiates comparison.
When the two animals with hypertension of long standing, six and eight months respectively, are compared, the blood urea nitrogen and nonprotein nitrogen and guanidine bases are found to be normal, yet both of these animals show elevations in blood pressure far above their normal level.
In the last group in which a correlation between the absorption of necrotic renal tissue, hypertension, and the guanidine bases was attempted, the results are contradictory. In three, Dogs SA-37-52, SA-37-70, and SA-37-74, ligature of the renal artery was followed within twenty-four hours by a rise in blood pressure. In Dog SA- 2. The guanidine bases rise in the peripheral blood stream in animals in which both arteries are partially constricted. This rise is roughly proportional to the nitrogen retention, and apparently depends on the degree of renal damage occasioned by constriction of the artery.
3. The guanidine bases do not rise in the blood stream following ligature of one renal artery, unless a nitrogen retention appears, which in turn is apparently dependent upon the occasional inability of the normal kidney to take over immediately the function of the opposite organ.
4. No etiological relationship could be demonstrated between this type of experimental hypertension and the appearance of the guanidine bases in the blood stream occasioned either by partial constriction of one or both renal arteries, or by ligature of one renal artery.
